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1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H1697 was composed of two other
solid samples designated under SAF No. B99-024 with a Project Designation of: 233-S
Plutonium Concentration Facility Process Areas - Other. The data is in picoCurie per
gram (pCi/g).

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The
results were transmitted to BHI via e-Fax on March 22, 2002.

2.0 SAMPLE PREPERATION NOTES

Samples B14178 (rashing rings) and B141J4 (coil) were gamma counted (gamma
spectroscopy) upon arrival to the lab.

Sample
B14178

B141J4

Nuclide
Cs-137
Am-241
Cs-1 37
Am-241

Result
1,018 ± 36 pCi/sample
10,280 ± 70 pCi/sample
25.7 ± 9.2 pCi/sample
110,200 ± 200 pCi/sample

The samples were leached in an 0.1N nitric acid for 6 hours. The samples and the
leachates were then gamma counted.

Sample
Sample
B14178

B141J4

Results after Leaching
Nuclide Result
Cs-137 22.6 ± 7.6 pCi/sample
Am-241 6,289 ± 51 pCi/sample
Cs-137 6.81 ± 3.0 pCi/sample
Am-241 7,407 ± 19 pCi/sample

Leachate Results
Sample Nuclide
B14178 Cs-137

Am-241
B141J4 Cs-137

Am-241

Result
4,935 ± 125 pCi/sample
144,700 ± 800 pCi/sample
191 ± 22.5 pCi/sample
1,741,000 ± 4,000 pCi/sample
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Sample B14178 was leached a second time in 2 N nitric acid for 4 hours.
and the 2nd leachate were then gamma counted.

Results after
Nuclide
Cs-137
Am-241

Results$
Nuclide
Cs-137
Am-241

2nd Leachate
Sample
B14178

The sample

2nd Leaching
Result
< 13.8 pCi/sample
2,117 ± 35 pCi/sample

Result
69.0 ± 12.0 pCi/sample
44,560 ± 180 pCi/sample

a. Must add results of first leaching to the above data to get total activity leached from sample
B14178.

The two leachates for sample B14178 were combined. The final leachate volume for
sample B14178 was 500 mL and B141J4 was 500 mL. The leachates were then
gamma counted and the original sample weights applied to the data results (pCi/gram).
The gamma spectroscopy results reported in the data report are the results based on a
leachate volume of 500 mL counted in a marinelli beaker.

3.0 ANALYSIS NOTES

3.1 Gross Alpha and Gross Beta Analyses

No problems were encountered during the course of the analyses.

3.2 Isotopic Uranium Analyses

No problems were encountered during the course of the analyses.

3.3 Neptiunium-237 Analyses

No problems were encountered during the course of the analyses.

3.4 Isotopic Plutonium Analyses

No problems were encountered during the course of the analyses.

3.5 Transplutonic Analyses (Amercium-241 and Curium-244)

No problems were encountered during the course of the analyses.

Sample
Sample
B14178

Case Narrative
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3.6 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained In this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

Melissa C. Mannion
Program Manager

Date



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GRCUP H1697

SDG 7225
Contact Melissa C. Mannion SAMPLE SUMMARY

Client Hanford

Contract No. 630
Case no SDG H1697

SAMPLE SIMMARY
Page 1

SEMMARY DATA SECTION
Page 3

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED

B14178 233-S SOLID R202076-01 899-024 899-024-41 01/25/02 15:00

B141J4 233-S SOLID R202076-02 899-024 B99-024-45 02/11/02 08:15

Method Blank SOLID R202076-04 899-024

Lab Control Sample SOLID R202076-03 B99-024

Duplicate (R202076-01) 233-S SOLID R202076-05 B99-024 01/25/02 15:00

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-CS
Version 3.06

Report date 03/22/02



SDG 7225
Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

QC SUMMARY
Client Hanford

Contract No. 630
Case no SOG H1697

CHAIN OF
QC BATCH CUSTOY CLIENT SAMPLE ID

% SAMPLE
MATRIX SOLIDS AMJUNT

BASIS DAYS SINCE LAB
AMOUNT RECEIVED COLL SAMPLE ID

7225 B99-024-41 B14178 SOLID 100.0 539.0 g 02/15/02 21 R202076-01 7225-001

B99-024-45 B141J4 SOLID 100.0 1365 g 02/15/02 4 R202076-02 7225-002

Method Blank SOLID R202076-04 7225-004
Lab Control Sample SOLID R202076-03 7225-003
Duplicate (R202076-01) SOLID 100.0 539.0 g 02/15/02 21 R202076-05 7225-005

QC SEARY
Page 1

SIIARY DATA SECTION
Page 4

DEPARTMENT
SAMPLE ID

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-QS

Version 3.06
Report date 03/22/02



SDG 7225

Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

PREP BATCH SUMMARY
Client Hanford

Contract No. 630
Case no SDG H1697

PREPARATION ERROR PLANCHETS ANALYZED QUALI-
BATCH 2 % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERSTEST MATRIX METHOD

Alpha Spectroscopy
NP SOLID Neptunium in Soilt 7024-075 5.0 2 1 1 1/1

PU SOLID Plutonium, Isotopic in Solids 7024-075 5.0 2 1 1 1/1

TP SOLID Americium 241/Curium in Solids 7024-075 5.0 2 1 1 1/1

U SOLID Uranium, Isotopic in Soil 7024-075 5.0 2 1 1 1/1

Gas Proportional Counting

93A SOLID Gross Alpha in Soil 7024-075 20.0 2 1 1 1/1

93B SOLID Gross Beta in Soil 7024-075 15.0 2 1 1 1/1

Goam Spectroscopy
GAM SOLID Gammas Scan 7024-075 15.0 2 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in

Blank and LCS planchets are those in the same preparation batch as some

this Seample Delivery
Client, Duplicate or

Group.
Spike sample.

PREP BATCH SLNIMARY
Page 1

SIMMARY DATA SECTION
Page 5

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Fort DVD-PRS
Version 3.06

Report date 03/22/02



SDG 7225

Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROJP H1697

WORK SUMMARY
Client Hanford

Contract No. 630
Case no SDG H1697

CLIENT SAMPLE
LOCATION
CUSTODY

ID

MATRIX
SAF No

LAB SAMPLE ID
COLLECTED
RECEIVED PLANCHET

SUF-
TEST FIX ANALYZED REVIEWED BY METHD

B14178 R202076-01 7225-001 93A/93 03/14/02 03/22/02 MCM Gross Alpha in Soil
233-S SOLID 01/25/02 7225-001 93B/93 03/13/02 03/22/02 MCM Gross Beta in Soil
B99-024-41 B99-024 02/15/02 7225-001 GAN 03/08/02 03/22/02 MCM Gama Scan

7225-001 NP 03/20/02 03/22/02 MCM Neptunium in Soil
7225-001 PU 03/19/02 03/22/02 MCH Plutonium, Isotopic in Solids
7225-001 TP 03/19/02 03/22/02 MCM Americium 241/Curium in Solids
7225-001 U 03/19/02 03/22/02 MCM Uranium, Isotopic in Soil

8141J4 R202076-02 7225-002 93A/93 03/14/02 03/22/02 MCM Gross Alpha in Soil
233-S SOLID 02/11/02 7225-002 938/93 03/13/02 03/22/02 MCH Gross Beta in Soil
B99-024-45 B99-024 02/15/02 7225-002 GANl 03/07/02 03/22/02 MCM Gamma Scan

7225-002 NP 03/20/02 03/22/02 MCM Neptunium in Soil
7225-002 PU 03/19/02 03/22/02 MCM Plutonium, Isotopic in Solids
7225-002 TP 03/19/02 03/22/02 MCM Americium 241/Curium in Solids
7225-002 U 03/18/02 03/22/02 MCM Uranium, Isotopic in Soil

Method Blank R202076-04 7225-004 93A/93 03/13/02 03/22/02 MCM Gross Alpha in Soil
SOLID 7225-004 93B/93 03/13/02 03/22/02 MCM Gross Beta in Soil

899-024 7225-004 GAN 03/07/02 03/22/02 MCM Gamma Scan
7225-004 NP 03/20/02 03/22/02 MCM Neptunium in Soil
7225-004 PU 03/19/02 03/22/02 MCM Plutonium, Isotopic in Solids
7225-004 TP 03/19/02 03/22/02 MCM Americium 241/Curium in Solids
7225-004 U 03/18/02 03/22/02 MCM Uranium, Isotopic in Soil

Lab Control Sample R202076-03 7225-003 93A/93 03/14/02 03/22/02 MCM Gross Alpha in Soil
SOLID 7225-003 938/93 03/13/02 03/22/02 MCM Gross Beta in Soil

B99-024 7225-003 GAM 03/07/02 03/22/02 MCM Gamma Scan
7225-003 NP 03/20/02 03/22/02 MCM Neptunium in Soil
7225-003 PU 03/20/02 03/22/02 MCM Plutonium, Isotopic in Solids
7225-003 TP 03/19/02 03/22/02 MCM Americium 241/Curium in Solids
7225-003 U 03/19/02 03/22/02 MC Uranium, Isotopic in Soil

Duplicate (R202076-01) R202076-05 7225-005 93A/93 03/14/02 03/22/02 MC Gross Alpha in Soil
233-S SOLID 01/25/02 7225-005 93B/93 03/13/02 03/22/02 MCM Gross Beta in Soil

B99-024 02/15/02 7225-005 GAM 03/07/02 03/22/02 MCM Gams Scan
7225-005 NP 03/20/02 03/22/02 MCM Neptunium in Soil
7225-005 PU 03/19/02 03/22/02 MCM Plutonium, Isotopic in Solids
7225-005 TP 03/19/02 03/22/02 MCM Americium 241/Curium in Solids
7225-005 U 03/18/02 03/22/02 MCM Uranium, Isotopic in Soil

WORK SUMMARY
Page 1

SUMVARY DATA SECTION
Page 6

Lab id TMMC
Protocol Hanford
Version Ver 1.0

Form OVD-CUS
Version 3.06

Report date 03/22/02



SDG 7225
Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

WORK SUMMARY, cont.
Client Hanford

Contract No. 630
Case no SDG H1697

WORK SUMMARY
Page 2

SUN MARY DATA SECTION
Page 7

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHO REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL

93A/93 B99-024 Gross Alpha in Soil 900.0_ALPHABETAGPC 2 1 1 1 5
938/93 899-024 Gross Beta in Soil 900.0_ALPHABETAGPC 2 1 1 1 5
GAM B99-024 Ganms Scan GAMMAGS 2 1 1 1 5

NP B99-024 Neptunium in Soil NP237_LLEPLATEAEA 2 1 1 1 5

PU B99-024 Plutonis, Isotopic in Solids PUISOPLATE-AEA 2 1 1 1 5

TP 899-024 Americium 241/Curiun in Solids AMCMISOIEPLATEAEA 2 1 1 1 5

U 899-024 Uranium, Isotopic in Soil UISOPLATEAEA 2 1 1 1 5

TOTALS 14 7 7 7 35

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-CWS

Version 3.06
Report date 03/22/02



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

R202076-04 Method Blank

METHOD BLANK

SDG 7225 Client/Case no Hanford SDG H1697

Contact Melissa C. Mannion Contract No. 630

Lab sample id R202076-04 Client sample id Method Blank

Dept sample id 7225-004 Material/Matrix SOLID
SAF No B99-024

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Gross Alpha 12587-46-1 2.44 5.0 8.1 10 U 93A

Gross Beta 12587-47-2 -3.18 11 20 15 U 93B

Uranium 233/234 U-233/234 0 9.3 36 1.0 U U

Uranium 235 15117-96-1 0 11 43 1.0 U U

Uranium 238 U-238 4.67 9.3 36 1.0 U U

Neptunium 237 13994-20-2 2.48 5.0 9.2 1.0 U NP

Plutonium 238 13981-16-3 -14.5 87 190 1.0 U PU

Plutonium 239/240 PU-239/240 -14.5 58 140 1.0 U PU

Curium 244 13981-15-2 -4.56 9.1 35 1.0 U TP
Americium 241 14596-10-2 9.12 18 35 1.0 U TP

Potassium 40 13966-00-2 U 0.16 U GAM
Cobalt 60 10198-40-0 U 0.010 0.050 U GAM

Cesium 137 10045-97-3 U 0.010 0.10 U GAM

Radium 226 13982-63-3 U 0.020 0.10 U GAM
Radium 228 15262-20-1 U 0.043 0.20 U GAM
Europium 152 14683-23-9 U 0.029 0.10 U GAM
Europium 154 15585-10-1 U 0.035 0.10 U GAM
Europium 155 14391-16-3 U 0.026 0.10 U GAM
Thorium 228 14274-82-9 U 0.015 U GAM
Thorium 232 TH-232 U 0.043 U GAM
Uranium 235 15117-96-1 U 0.040 U GAM

Uranium 238 U-238 U 1.3 U GAM
Americium 241 14596-10-2 U 0.039 U GAM

233-S Pu Concentration Facility Pro.

QC-BLANK 41318

METHOD BLANKS
Page 1

SUMMARY DATA SECTION
Page 8

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-S

Version 3.06
Report date 03122/02



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

R202076-03 Lab Control Sample

LAB CONTROL SAMPLE

SDG 7225 Client/Case no Hanford SOG H1697

Contact Melissa C. Mannion Case no No. 630

Lab sample id R202076-03 Client sample id Lab Control Sanple

Dept sample id 7225-003 MateriaL/Matrix SOLID

SAF No B99-024

RESULT 26 ERR MA RDL QUALI- ADDED 20 ERR REC 3a LNTS PROTOCOL
ANALYTE pCi/n (CUT) pCi/g pCi/g FIERS TEST pCi/g pCi/g K (TOTAL) LIMITS

Gross Alpha 758 52 12 10 93A 788 32 96 69-131 70-130
Gross Beta 855 40 22 15 936 872 35 98 76-124 70-130
Uranium 233/234 3580 320 160 1.0 U 3540 140 101 83-117 80-120
Uranium 235 3040 300 33 1.0 U 2880 120 106 81-119 80-120

Uranitu 238 4200 360 150 1.0 U 3850 150 109 83-117 80-120
Neptunium 237 3840 200 16 1.0 NP 3990 160 96 88-112 80-120
Plutonium 238 4760 590 59 1.0 PU 4950 200 96 80-120 80-120
Plutonium 239/240 5060 620 59 1.0 PU 5310 210 95 80-120 80-120

Curius 244 3650 340 32 1.0 TP 3920 160 93 84-116 80-120

Americium 241 3440 330 32 1.0 TP 3850 150 89 84-116 80-120

Cobalt 60 0.399 0.053 0.040 0.050 GAN 0.408 0.016 98 70-130 80-120
Cesiun 137 0.477 0.043 0.030 0.10 GAM 0.486 0.019 98 74-126 80-120

233-S Pu Concentration Facility Pro.

IC-LCS 41317

LAB CONTROL SAMPLES

Page 1
SUNMAR Y DATA SECTION

Page 9

Lab id TMANC
ProtocoL Hanford
Version Ver 1.0

Form DVD-LC
Version 3.06

Report date 03/22/02



R202076-05

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

DUPLICATE
814178

SDG 7225 Client/Case no Hanford SDG H1697

Contact Melissa C. Mannion Case no No. 630
DUPLICATE ORIGINAL

Lab sample id R202076-05 Lab sample id R202076-01 Client sample id 814178
Dept sample id 7225-005 Dept sample id 7225-001 Location/Matrix 233-S SOLID

Received 02/15/02 Collected/Weight 01/25/02 15:00 539.0 a
% solids 100.0 % solids 100.0 Custody/SAF No 899-024-41 B99-024

DUPLICATE 2a ERR WA ROL QUALI- ORIGINAL 2o ERR eA QUALI- RPD 3a PROT

ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g (COUNT) pCi/s FIERS % TOT LIMIT

Gross Alpha 1490 34 2.9 10 93A 1540 35 2.9 3 43

Gross Beta -125 6.8 5.6 15 U 93B -148 6.4 5.1 U -

Uranium 233/234 -1.63 3.3 12 1.0 U U 0.915 3.7 7.0 U -

Uranius 235 1.98 4.0 15 1.0 U U 0 2.2 8.5 U -

Uraniu 238 0 3.3 12 1.0 U U 0.915 1.8 7.0 U -

Neptunium 237 0.236 0.94 2.3 1.0 U NP 1.29 1.3 2.5 U -

Plutonium 238 67.2 27 25 1.0 PU 51.3 17 10 27 81
Plutonium 239/240 1140 160 20 1.0 PU 1140 120 10 0 28

Curiu 244 2.47 4.9 9.4 1.0 U TP 2.51 10 19 U -

Americium 241 312 45 9.4 1.0 TP 292 62 19 7 40

Potassium 40 U 0.31 U GAM U 0.22 U -

Cobalt 60 U 0.017 0.050 U GAM U 0.023 U -

Cesium 137 9.83 0.13 0.039 0.10 GAN 8.90 0.15 0.040 10 32

Radium 226 U 0.056 0.10 U GAM U 0.065 U -

Radium 228 U 0.070 0.20 U GAM U 0.077 U

Europium 152 U 0.11 0.10 U GAM U 0.14 U -

Europium 154 U 0.17 0.10 U GAM U 0.16 U

Europium 155 U 0.13 0.10 U GAM U 0.088 U

Thorium 228 U 0.051 U GAN U 0.064 U -

Thorium 232 U 0.010 U GAM U 0.077 U
Uranium 235 U 0.15 U GAN U 0.14 U

Uranium 238 U 2.5 U GAM U 3.6 U

Americium 241 321 1.8 1.5 GAM 322 0.60 0.28 0 32

233-S Pu Concentration Facility Pro.

QC-DUP#1 41319 Rashing Rings

DUPLICATES

Page 1

SUMMARY DATA SECTION
Page 10

Lab id TIANC
Protocol Hanford

Version Ver 1.0

Form DVD-DUP
Version 3.06

Report date 03/22/02



R202076-01

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

DATA SHEET

SDG 7225 Client/Case no Hanford SDG H1697

Contact Melissa C. Mannion Contract No. 630

Lab sample id R202076-01 Client sample id B14178

Dept sample id 7225-001 Location/Matrix 233-S SOLID
Received 02/15/02 Collected/weight 01/25/02 15:00 539.0 q
% solids 100.0 Custody/SAF No B99-024-41 B99-024

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Gross Alpha 12587-46-1 1540 35 2.9 10 93A
Gross Beta 12587-47-2 -148 6.4 5.1 15 U 93B
Uranium 233/234 U-233/234 0.915 3.7 7.0 1.0 U U
Uranium 235 15117-96-1 0 2.2 8.5 1.0 U U
Uranium 238 U-238 0.915 1.8 7.0 1.0 U U
Neptunium 237 13994-20-2 1.29 1.3 2.5 1.0 U NP
Plutonium 238 13981-16-3 51.3 17 10 1.0 PU
Plutonium 239/240 PU-239/240 1140 120 10 1.0 PU
Curium 244 13981-15-2 2.51 10 19 1.0 U TP

Americium 241 14596-10-2 292 62 19 1.0 TP

Potassium 40 13966-00-2 U 0.22 U GAM
Cobalt 60 10198-40-0 U 0.023 0.050 U GAM
Cesium 137 10045-97-3 8.90 0.15 0.040 0.10 GAM
Radium 226 13982-63-3 U 0.065 0.10 U GAM
Radium 228 15262-20-1 U 0.077 0.20 U GAM
Europium 152 14683-23-9 U 0.14 0.10 U GAM
Europium 154 15585-10-1 U 0.16 0.10 U GAM
Europium 155 14391-16-3 U 0.088 0.10 U GAM
Thorium 228 14274-82-9 U 0.064 U GAM
Thorium 232 TH-232 U 0.077 U GAM
Uranium 235 15117-96-1 U 0.14 U GAM
Uranium 238 U-238 U 3.6 U GAM

Americium 241 14596-10-2 322 0.60 0.28 GAM

233-S Pu Concentration Facility Pro.

Rashing Rings

DATA SHEETS
Page 1

SUMMARY DATA SECTION
Page 11

B14178

Lab id TKANC
Protocol Hanford
Version Ver 1.0

Form DVD-DL
Version 3.06

Report date 03122/02



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

R202076-02
DATA SHEET

B141J4

SDG 7225 Client/Case no Hanford SDG H1697
Contact Melissa C. Mannion Contract No. 630

Lab sample id R202076-02 Client sample id B141J4
Dept sample id 7225-002 Location/Matrix 233-S SOLID

Received 02/15/02 Collected/Weight 02/11/02 08:15 1365 a
I solids 100.0 Custody/SAF No B99-024-45 B99-024

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Gross Alpha 12587-46-1 3940 110 12 10 93A
Gross Beta 12587-47-2 -390 23 25 15 U 93B
Uranium 233/234 U-233/234 8.16 16 31 1.0 U U
Uranium 235 15117-96-1 4.94 9.9 38 1.0 U U
Uranium 238 U-238 0 8.2 31 1.0 U U
Neptunium 237 13994-20-2 4.96 7.4 14 1.0 U NP
Plutonium 238 13981-16-3 322 75 30 1.0 PU
Plutonium 239/240 PU-239/240 2140 230 30 1.0 PU
Curium 244 13981-15-2 -4.58 9.2 35 1.0 U TP
Americium 241 14596-10-2 1300 180 35 1.0 TP
Potassium 40 13966-00-2 U 0.089 U GAM
Cobalt 60 10198-40-0 U 0.009 0.050 U GAM
Cesium 137 10045-97-3 0.120 0.016 0.012 0.10 GAM
Radium 226 13982-63-3 U 0.015 0.10 U GAM
Radium 228 15262-20-1 U 0.028 0.20 U GAM
Europium 152 14683-23-9 U 0.071 0.10 U GAM
Europium 154 15585-10-1 U 0.028 0.10 U GAM
Europium 155 14391-16-3 U 0.085 0.10 U GAM
Thorium 228 14274-82-9 U 0.011 U GAM
Thorium 232 TH-232 U 0.028 U GAM
Uranium 235 15117-96-1 U 0.045 U GAM
Uranium 238 U-238 U 1.0 U GAM

Americium 241 14596-10-2 1330 1.0 0.34 GAM

233-S Pu Concentration Facility Pro.

Coil

DATA SHEETS
Page 2

SUMWARY DATA SECTION
Page 12

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3,06

Report date 03/22/02



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

Test NP Matrix SOLID
SDG 7225

Contact Melissa C. Mannion
METHOD SUMMARY

NEPTUNIUM IN SOIL
ALPHA SPECTROSCOPY

Client Hanford
Contract No. 630
Contract SDG H1697

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 7024-075
814178 R202076-01 7225-001 1.29 U
8141J4 R202076-02 7225-002 4.96 U

BLK (OC ID=41318) R202076-04 7225-004 2.48 U
LCS (QC ID=41317) R202076-03 7225-003 ok
Duplicate (R202076-01) R202076-05 7225-005 - U

Nominal values and Limits from method RDLs (pCi/g) 1.0
233-S Pu Concentration Facility Pro.

METHOD PERFORMANCE
LAB RAW SUF- HSA ALIQ PREP DILU- YIELD EFF COUNT FWUH DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7024-075 2a prep error 5.0 % Reference Lab Notebook 7024 pg. 057
814178 R202076-01 2.5 0.0108 42 812 54 03/19/02 03/20 SS-043
B141J4 R202076-02 14 0.0027 41 812 37 03/19/02 03/20 SS-044
BLK (OC ID=41318) R202076-04 9.2 0.0027 64 813 03/19/02 03/20 SS-048
LCS CC ID=41317) R202076-03 16 0.0027 30 812 03/19/02 03/20 SS-045
Duplicate (R202076-01) R202076-05 2.3 0.0108 61 813 54 03/19/02 03/20 SS-049

(OC ID=41319)

Nominal values and Limits from method 1.0 0.0027 20-105 100 180

AVERAGES 1 2 SD MDA 8.8 t 13
FOR 5 SAIWLES YIELD 48 ± 29

METHOD SUMMARIES
Page 1

SUMMARY DATA SECTION
Page 13

Neptunium
237

PROCEDURES REFERENCE NP237-LLEPLATEAEA
CP-060 Soil Preparation, rev 3
CP-070 Soil DissoLution, < 1.0g Aliquot, rev 4
CP-934 Neptunium from Solids and Water by Extraction

Chromatography, rev 2

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form OVD-CMS
Version 3..6

Report date 03/22/02



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

Test PU Matrix SOLID

SDG 7225
Contact Melissa C. Mannion

RESULTS

CLIENT SAMPLE ID

METHOD SUMMARY
PLUTONILM, ISOTOPIC IN SOLIDS

ALPHA SPECTROSCOPY

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

CLient Hanford

Contract No. 630
Contract SDG H1697

PLutoniun PLutoniun
238 239/240

Preparation batch 7024-075
B14178 R202076-01 7225-001 51.3 1140
B141J4 R202076-02 7225-002 322 2140
BLK (CC ID=41318) R202076-04 7225-004 U U
LCS (OC ID=41317) R202076-03 7225-003 ok ok
DupLicate (R202076-01) R202076-05 7225-005 ok ok

Nominal values and limits from method RDLs (pCi/a) 1.0 1.0
233-S Pu Concentration Facility Pro.

METHOD PERFORMANCE
LAB RAW SUF- MAX HDA ALIC PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g a FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7024-075 2a prep error 5.0 % Reference Lab Notebook 7024 pg. 057
B14178 R202076-01 10 0.0108 62 140 53 03/19/02 03/19 SS-049
B141J4 R202076-02 30 0.0027 75 140 36 03/19/02 03/19 SS-050
BLK (CC ID=41318) R202076-04 190 0.0027 29 136 03/19/02 03/19 SS-021
LCS (CC ID=41317) R202076-03 59 0.0027 45 123 03/19/02 03/20 SS-043
Duplicate (R202076-01) R202076-05 25 0.0108 43 136 53 03/19/02 03/19 SS-022

(OC ID=41319)

Nominal values and limits from method 1.0 0.0027 20-105 100 100 180

AVERAGES * 2 SO SA 63 t 150
FOR 5 SAMPLES YIELD 51 ± 36

METHOD SUOGARIES

Page 2
SUMARY DATA SECTION

Page 14

PROCEDURES REFERENCE PUISOPLATEAEA
CP-060 SoiL Preparation, rev 3

CP-940 Plutoniun Separation and Purification, rev 3
CP-008 Heavy Element ElectropLating, rev 6

Lab id TIANC
Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 03/22/02



Test TP Matrix SOLID
SDG 7225

Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

METHOD SUMMARY
AMERICILINI 241/CUMIM IN SOLIDS

ALPHA SPECTROSCOPY

Client Hanford

Contract No. 630
Contract SDO H1697

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 7024-075
814178 R202076-01 7225-001 2.51 U 292
8141J4 R202076-02 7225-002 U 1300
BLK (QC ID=41318) R202076-04 7225-004 U 9.12 U
LCS (QC ID=41317) R202076-03 7225-003 ok ok
Duplicate CR202076-01) R202076-05 7225-005 - U ok

Nominal values and limits from method RDLs (pCi/9) 1.0 1.0

233-S Pu Concentration FaciLity Pro.

METHOD PERFORMANCE
LAB RAW SIJF- MAX 14A ALIG PREP DILU- YIELD EFF COUNT FWUHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g 9 FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7024-075 20 prep error 5.0 % Reference Lab Notebook 7024 pg. 057
814178 R202076-01 19 0.0108 42 104 53 03/19/02 03/19 SS-043
1141J4 R202076-02 35 0.0027 86 104 36 03/19/02 03/19 SS-044
8LK (QC ID=41318) R202076-04 35 0.0027 89 105 03/19/02 03/19 SS-048
LCS (OC ID=41317) R202076-03 32 0.0027 94 104 03/19/02 03/19 SS-045
Duplicate (R202076-01) R202076-05 9.4 0.0108 90 105 53 03/19/02 03/19 SS-049

(QC ID=41319)

Nominal values and Limits from method 1.0 0.0027 20-105 100 100 180

AVERAGES * 2 SO MDA 26 1 23
FOR 5 SAMPLES YIELD 80 * 43

METHOD SLIUARIES

Page 3
SLIVARY DATA SECTION

Page 15

Curium 244
Americium

241

PROCEDURES REFERENCE AMCMISOIEPLATEAEA

CP-002 Q.C. Preparation, rev 3

CP-003 Tracing, rev 3
CP-940 Plutonium Separation and Purification, rev 3

CP-961 Am-Cu Purification, Large Aliquot by Oxalate

Precipitation, rev 2

CP-008 Heavy Element Electroplating, rev 6

Lab id THANC
Protocol Hanford
Version Ver 1.0

Form DVD-CNS
Version 3.06

Report date 03/22/02



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

Test U Matrix SOLID

SDG 7225
Contact Melissa C. Mannion

METHOD SUMMARY
URANIUM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

Client Hanford
Contract No. 630

Contract SDG H1697

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

1: Uranium 2: Uraniun 3: Uranium
233/234 235 238

RESULT RATIOS (%)
1+3 2v 2+3 2a

Preparation batch 7024-075
B14178 R202076-01 7225-001 U U U

8141J4 R202076-02 7225-002 8.16 U 4.94 U U
BLK (QC ID=41318) R202076-04 7225-004 U U 4.67 U

LCS (QC ID=41317) R202076-03 7225-003 ok ok ok

Duplicate (R202076-01) R202076-05 7225-005 - U - U - U

NominaL values and Limits from method RDLs (pCi/g) 1.0 1.0 1.0 100 4

233-S Pu Concentration FaciLity Pro. Averages

METHOD PERFORMANCE
LAB RAW SUF- MAX HDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7024-075 2a prep error 5.0 % Reference Lab Notebook 7024 pg. 057

B14178 R202076-01 8.5 0.0108 82 139 53 03/18/02 03/19 SS-044
B141J4 R202076-02 38 0.0027 87 120 35 03/18/02 03/18 SS-048

BLK (QC ID=41318) R202076-04 43 0.0027 75 120 03/18/02 03/18 SS-050
LCS (OC ID=41317) R202076-03 160 0.0027 83 139 03/18/02 03/19 SS-045

Duplicate (R202076-01) R202076-05 15 0.0108 77 120 52 03/18/02 03/18 SS-022
(QC ID=41319)

Nominal values and Limits from method 1.0 0.0027 20-105 100 100 180

AVERAGES t 2 SD MDA 53 * 120

FOR 5 SAMPLES YIELD 81 t 10

METHM SUNARIES
Page 4

SEMARY DATA SECTION
Page 16

PROCEDURES REFERENCE UISO PLATE AEA
CP-911 Uranium in Water and Dissolved Semple by

Extraction Chromatography, rev 3
CP-008 Heavy Element Electroplating, rev 6

Lab id TMA .
Protocol Hanford

Version Ver 1.0
Form DVD-CMS

Version 3.06
Report date 03/22/02



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

Test 93A Matrix SOLID
SDG 7225

Contact Melissa C. Mannion
METHOD SUMMARY

GROSS ALPHA IN SOIL
GAS PROPORTIONAL COTING

Client Hanford
Contract No. 630

Contract SDG H1697

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 7024-075
B14178 R202076-01 93 7225-001 1540
6141J4 R202076-02 93 7225-002 3940

BLK (QC ID=41318) R202076-04 93 7225-004 U
LCS (QC D41317) R202076-03 93 7225-003 ok
Duplicate (R202076-01) R202076-05 93 7225-005 ok

Nominal values and limits from method RDLs (pCi/g) 10
233-S Pu Concentration Facility Pro.

METHOD PERFORMANCE
LAS RAW SUF- MA ALID PREP DILU- REBID EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION mg % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7024-075 2a prep error 20.0 % Reference Lab Notebook 7024 pg. 057
814178 R202076-01 93 2.9 0.108 1 100 48 03/13/02 03/14 GRB-113
B141J4 R202076-02 93 12 0.0273 1 100 31 03/13/02 03/14 GRB-115
BLK (CC ID=41318) R202076-04 93 8.1 0.0273 22 100 03/13/02 03/13 GRB-101
LCS (CC ID=41317) R202076-03 93 12 0.0273 21 100 03/13/02 03/14 GRB-116
Duplicate (R202076-01) R202076-05 93 2.9 0.108 1 100 48 03/13/02 03/14 GRB-113

(DC ID=41319)

Nominal values and limits from method 10 0.0273 5-250 100 180

AVERAGES 1 2 SD MIA 7.6 ± 9.j
FOR 5 SAMPLES RESIDUE 9 ± 22

METHOD SUEARIES
Page 5

SUMIARY DATA SECTION
Page 17

Gross Alpha

PROCEDURES REFERENCE 900.0_ALPHABETAGPC

CP-060 Soil Preparation, rev 3
CP-070 Soil Dissolution, < 1.09 Aliquot, rev 4
CP-170 Soil Preparation for Direct Gross Alpha and Gross

Beta Counting, rev 3

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-CMS

Version 3.06
Report date 03/22/02



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROJP H1697

Test 938 Matrix SOLID
SDG 7225

Contact Melissa C. Mannion

METHOD SUMMARY
GROSS BETA IN SOIL

GAS PROPORTIONAL CUNTING

Client Hanford
Contract No. 630

Contract SDG H1697

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 7024-075
B14178 R202076-01 93 7225-001 U
9141J4 R202076-02 93 7225-002 U
BLK (QC ID=41318) R202076-04 93 7225-004 U
LCS (QC ID=41317) R202076-03 93 7225-003 ok

Duplicate (R202076-01) R202076-05 93 7225-005 - U

Nominal values and Limits from method RDLs (pCi/g) 15
233-S Pu Concentration Facility Pro.

METHOD PERFORMANCE
LAB RAW SUF- l)A ALIG PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/u g FAC TION Me % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7024-075 2a prep error 15.0 % Reference Lab Notebook 7024 pg. 057
B14178 R202076-01 93 5.1 0.108 1 100 47 03/13/02 03/13 GRB-109
B141J4 R202076-02 93 25 0.0273 1 100 30 03/13/02 03/13 GRB-110
BLK (QC ID=41318) R202076-04 93 20 0.0273 22 100 03/13/02 03/13 GRB-101
LCS (CC ID=41317) R202076-03 93 22 0.0273 21 100 03/13/02 03/13 GRB-111
Duplicate CR202076-01) R202076-05 93 5.6 0.108 1 100 47 03/13/02 03/13 GRB-102

(BC ID=41319)

Nominal values and limits from method 15 0.0273 5-250 100 180

AVERAGES t 2 SD Ma 16 ± 19
FOR 5 SAMPLES RESIDUE 9 ± 22

METHOD SUMMARIES
Page 6

SUMARY DATA SECTION
Page 18

Gross Beta

PROCEDURES REFERENCE 900.0_ALPHABETAGPC
CP-060 Soil Preparation, rev 3

CP-070 Soil Dissolution, < 1.09 Aliquot, rev 4
CP-170 Soil Preparation for Direct Gross Alpha and Gross

Beta Counting, rev 3

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-C S
Version 3.06

Report date 03/22102



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1697

Test GAM Matrix SOLID
SDG 7225

Contact Melissa C. Mannion

RESULTS

CLIENT SAMPLE ID

METHOD SUMMARY
GCAHM SCAN

GAHA SPECTROSCOPY

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Client Hanford
Contract No. 630
Contract SDG H1697

CobaLt 60 Cesium 137

Preparation batch 7024-075
B14178 R202076-01 7225-001 U 8.90
8141J4 R202076-02 7225-002 U 0.120
BLK (QC ID=41318) R202076-04 7225-004 U U
LCS (QC ID=41317) R202076-03 7225-003 ok ok
Duplicate (R202076-01) R202076-05 7225-005 - U ok

Nominal values and Limits from method RDLs (pCi/g) 0.050 0.10
233-S Pu Concentration Facility Pro.

METHOD PERFORMANCE
LAB RAW SUF- MA ALIO PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g a FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7024-075 2a prep error 15.0 % Reference Lab Notebook 7024 pg. 057
814178 R202076-01 0.32 539 226 42 03/06/02 03/08 02,01,00
8141J4 R202076-02 0.063 1360 233 24 03/06/02 03/07 02,01,00
BLK (C ID=41318) R202076-04 0.096 539 641 03/06/02 03/07 01,03,00
LCS (OC ID=41317) R202076-03 0.040 539 241 03/06/02 03/07 01,03,00
Duplicate (R202076-01) R202076-05 0.30 539 241 41 03/06/02 03/07 M4,05,00

(QC ID=41319)

Nominal values and limits from method 0.050 539 100 180

PROCEDURES REFERENCE GAMMA GS
CP-060 Soil Preparation, rev 3
CP-100 Ge(Li) Preparation for Commercial Samples, rev 3

AVERAGES 1 2 SD MA 0.16 0,27
FOR 5 SAMPLES YIELD ±

METHOD SUMMARIES
Page 7

SUIMARY DATA SECTION
Page 19

Lab id TrANC
Protocol Hanford
Version Ver 1.0

Form RVD-CM
Version 3.06

Report date 03/22/02



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMLE ANALYSIS REQUEST B99-2445 '-w 1 fle-
rProject Coror

Ft 3&o" lkv 372-9651 g____Price__o"_91,

fl 4M~ s ~ a m ay~ o M~ uSt 1 V t H , 0~or 2.1 D ays

23-1 4 pm m oonbdn PaS.lt Propane Ae. -d Sam" -7f AirUulk

fift"dTo shopto*?fs,
TMMRECRA _

New N-4

r ma eodyradrer lDRCF. - . 1 0dr ) 0 0 0
labeled for Off-ite auulyis A new COC WVas
geneated for apprepltate eol.. Id fI.h. _C > I L L

efdfe laoratory for directed a.l.as. GM #t 6.0* IIrfiS NOTE: PLEASE corAC
weO ANALYS.ya KESSNER (509-3 FOR SpF

a=r- U.wa ANALYSIS D ,AND
REQULIR1frI4ENII CONCERNING

_I TRAN sPRTATIONF SAMoLE|
SVGMA&omedeSample No.e

141J4 OTHER SOUD . t

CEA&NOMMMAMESON gv/d Nas VPECLALISTR JCTONS arx

Teoia.....M Ddwn.. C:M AA Dwaon.. i W..
V .- is-02 Q. A= ,. PAfTM I-O Sa..-2- , U Ut 3 tyl pc p ot b) j I e

L otW lYw. 0 o.5 ;"t,1 cle- o a

hiigelie1441sisd~enDMe/AOFIm - -twseidymedla Ddweroa

.~~u 
D~iooid um

Dil-E-01y D(lahi)

BNI-SE-O1I (l1ID1A)

to



5k

~1
'-A

U'

'U

IC

ii

['a

ff

~k

t...

A.

.4 1

I'll' I IL.

z

S
4

&k..

U
Lfl-~~ ~e--

r I _ _ _

fl wjj 

E f[
I

I3~

'4

A'
D

'it
*1

j
~ k

AN

I,

J4JtI
'1,'

~11
.4

Id

1'

I
p

:2:

A.

It

'A 'A V

I I illItI1t
i t l

I D

I.,
4

"'4

('I

14

4
Ii
WI

a'a

.4

Li

I

K

'A

I
II

1:

IL

I

$4

I

IL

[

r

I114;

F
I

'A.

A ~ 
S4' I

.1,1.4
I

*1

I

i '4

A
*

~*

'A
4,

44

A
4

Ar

A,

4
.4

~V

'A

I
~
t
I'

'A
1

A

0
'A

~r

*1

I,'

* 44

'9

II

lij
'4-

t
4

S

I

It 
A'

1'

r
'Ua-

j
I

It
It
A.'.)

w

k.

I
I

i} r

4

Air 42

~&
'It

$41.'"

go

4
~I

IA,.

4

.4.

4

)

4cv~:.

* '4

<*4~
~1*~

M

SU



TherrnoRetec
Richmond Laboratory

Analytical Services

SAMPLE RECEIPT CHECKLIST

SAMPLE RECEIPT

Client: A teV'Dt me received 

CoONo. b -0A 4

Container I.D. No. W - f O- 2 Requested TAT (Dfya) P.O. Received Yea No [

.NSPECTION

1. Custody seals on shipping container intact? Yes [ /I No [ N/A

2. Custody seals on shipping container dated & signed? Yes [ ] No [ I N/A 1 C

3. Custody seals on sample containers intact? Yes [ !/1 No [ N/A [

4. Custody seals on sample containers dated & signed? Yes I No C I N/A C I

5. Cooler Temperature: Packing material is: Wet I ] Dry (./1

6. Number of samples in shipping container:

7. Number of contelners per sample: (Or see CoC

S. Paperwor agrees with samples? Yea C e No C I

9. Samples have: Tape [ ] Hazard labels [ I Red labels [ I Appropriate sample labels [ r
10. Samples are: In good condition I /(Lsking I I Broken Container [ I Missing I I

11. Describe any anomalies: - A

13. Was P.M. notified of any anomalies? Yes [ No [ I Date 0

14. Received by Date: 1-- 1S-62- Time: 1)V

Customer Sample No. cpm mr/hr Customer Sample No. Cpm mr/hr

Ion Chamber Ser. No. - Calibration date -

Survey Metr Ser No. Calibration date

Form SCP-01.2, 08-25-00
Previous editions of iNs farm may be used.

'50 years of qua/kty nuc/ear servicesN



ThermoRatec Analytical Services
Richmond Laboratory

SAMPLE RECEIPT CHECKLIST

SAMPLE RECEIPT

Client: Datefflma received -

CnC No.n G 4

Container 1.D. No 0 LL 01A Requested TAT (Days) P.O. Recelved Yes I I No [

.NSPECTION

1. Custody seais on shipping container Intact? Yes I C No ( I N/A' I

2. Custody seals an shipping container dated & signed? Yes [rl No [ I N/A I I

3. Custody seats on sample containers Intact? Yes / / No I N/A t I

4. Custody seals an sample containers dated & signed? Yes I No I 3 N/A

5. Cooler Temperature: Packing material Is: Wet I J Dry C r

6, Number of samples in shipping container:

7. Number of containers per sample: (Or see CoC )

a. Peperwaji agrees with samples? Yes f r No [ I

9. Samples have: Tape I ] Hazard labels I I Red labels ' I Appropriate sample labels [ -2

10. Samples are: In good condition [ ( Leaking I I Broken Container [ ] Missing I

11. Describe any anomalies:

13. Was P.M. notified of any anomalies? Yes I I No I I Date

14. Received by Date: Time:

Customer Sample No. cpm mr/hr Customer Sample No. Cpm mr/hr

Ion Chamber Ser. No. Calibretion date -

Survey Meter Ser No. Calibration date

Form SCP-0I.2, 08-25-00 '50 years of quality nuclear servicas
Previous uditjor of this form may be used.



Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD B99-024 H1697

DATE RECEIVED: 03/27/02

1 l7 Is819

40'
r,

009

LVL LOT # :0203L280

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP

B141J4

SILVER, TOTAL
ARSENIC, TOTAL

BARIUM, TOTAL
CADMIUM, TOTAL

CHROMIUM, TOTAL
MERCURY, TOTAL

LEAD, TOTAL
SELENIUM, TOTAL

B14178

SILVER, TOTAL
SILVER, TOTAL

SILVER, TOTAL

ARSENIC, TOTAL

ARSENIC, TOTAL
ARSENIC, TOTAL

BARIUM, TOTAL

BARIUM, TOTAL

BARIUM, TOTAL
CADMIUM, TOTAL
CADMIUM, TOTAL

CADMIUM, TOTAL

CHROMIUM, TOTAL

CHROMIUM, TOTAL

CHROMIUM, TOTAL

MERCURY, TOTAL

MERCURY, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
LEAD, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL
SELENIUM, TOTAL
SELENIUM, TOTAL

LAB QC:

ANALYSIS

001
001
001
001
001
001
001
001

w

w

w

w
w
w
w
w

03
03
03
03
03
03
03
03

/28/02
/28/02
/28/02
/28/02
/28/02
/28/02
/28/02
/28/02

02L0158
02L0158
02L0158
02L0158
02L0158
02C0090
02L0158
02L0158

02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158
02C0090
02C0090
02C0090
02L0158
02L0158
02L0158
02L0158
02L0158
02L0158

02/11/02
02/11/02
02/11/02
02/11/02
02/11/02
02/11/02
02/11/02
02/11/02

01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02
01/25/02

002
002 REP
002 MS
002
002 REP
002 MS
002
002 REP
002 MS
002
002 REP

002 MS
002
002 REP
002 MS
002
002 REP
002 MS
002
002 REP
002 MS
002
002 REP
002 MS

03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
04/01/02
03/28/02
03/28/02

03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
04/01/02
04/01/02
04/01/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02

03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02
03/28/02

I



Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD B99-024 H1697

DATE RECEIVED: 03/27/02 LVL LOT # :0203L280

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

SILVER LABORATORY LC1 BS W 02L0158 N/A 03/28/02 03/28/02

SILVER, TOTAL MB1 W 02L0158 N/A 03/28/02 03/28/02

ARSENIC LABORATORY LC1 BS W 02L0158 N/A 03/28/02 03/28/02

ARSENIC, TOTAL MB1 W 02L0158 N/A 03/28/02 03/28/02

BARIUM LABORATORY LC1 BS W 02L0158 N/A 03/28/02 03/28/02
BARIUM, TOTAL MB1 W 02L0158 N/A 03/28/02 03/28/02

CADMIUM LABORATORY LC1 BS W 02L0158 N/A 03/28/02 03/28/02

CADMIUM, TOTAL MB1 W 02L0158 N/A 03/28/02 03/28/02

CHROMIUM LABORATORY LC1 BS W 02L0158 N/A 03/28/02 03/28/02

CHROMIUM, TOTAL MB1 W 02L0158 N/A 03/28/02 03/28/02

MERCURY LABORATORY LC1 BS W 02C0090 N/A 03/28/02 04/01/02

MERCURY, TOTAL MB1 W 02C0090 N/A 03/28/02 04/01/02

LEAD LABORATORY LC1 BS W 02L0158 N/A 03/28/02 03/28/02

LEAD, TOTAL MB1 W 02L0158 N/A 03/28/02 03/28/02

SELENIUM LABORATORY LC1 BE W 02L0158 N/A 03/28/02 03/28/02

SELENIUM, TOTAL MB1 W 02L0158 N/A 03/28/02 03/28/02

2)



QVLi
Analytical Report

Client: TNU-HANFORD B99-024 W.O.#: 11343-606-001-9999-00
LVL#: 0203L280 Date Received: 03-27-02
SDG/SAF#: H1697/B99-024

METALS CASE NARRATIVE

1. This narrative covers the analyses of water samples.

2. The samples were prepared and analyzed in accordance with methods checked on the
attached glossary.

The samples were prepped at ten fold dilutions for both Mercury and ICP metals due to
limited sample volume.

3. All analyses were performed within the required holding times.

4. All results presented in this report are derived from samples that met LvLI's sample
acceptance policy, with the exception of cooler temperature above 6 (15.2*C) and samples
received out of hold for Mercury analysis.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits with the exception of CCV3 for Mercury at 111.2%. There should be no
impact to the sample data as the results were non-detect.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL), or samples greater than 20X MB value}. Refer to the
Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. The samples were spiked at RCRA levels, and all matrix spike (MS) recoveries were within
the 75-125% control limits. Refer to the Inorganics Accuracy Report.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this

report are integral parts of the analytical data. Theretmbr, this report should only be reproduced in its entirety of ' pages,

208 Welsh Pool Road - Lionville, PA 19341-1333 .(610) 280-3000 * Fax (610) 280-3041



11. The duplicate analyses for 1 analyte was outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

13. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard-copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

lain Daniels
Laboratory Manager
Lionville Laboratory Incorporated
jjw/m03-280

Date

IvLl 4



METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this
Lot#: O1?AM7ZG'

Leaching Procedure: 1310 1311 1312 _Other:

CLP Metals _ Digestion and - Analysis Methods: _ILM03.0

Metals Digestion Methods: _3005A _3010A 3015
Other:

3020A 3050B 3051 200.7

Metals Analysis Methods

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

SW846
6010B
6010B _

M6010B _
76010B

6010B
6010B'
6010B

£6010B _
6010B

fC6010B
6010B
6010B
60108I

t6010B _
6010B
6010B
6010B

$7470A 3

6010B
60108
60108
6010B'

-j6010B
60108'
60108

:::6010B
6010B
6010B
6010B
6010B
6010B
6010B'
6010B
6010B8
601DB'

EPA
200.7

7041' 200.7 204.2
7060A S 200.7 206.2

200.7
200.7
200.7'
200.7

7131A' 200.7 213.2
200.7

7191' 200.7 218.2
200.7

7211' 200.7 220.2
200.7

7421' 200.7 239.2
7430' 200.7

200.7
200.7

7471A' 245.1 2_245.52
200.7
200.7

7610' 200.7 258.1
200.7'

7740' 200.7 270.2
200.7
200.7

7761' 200.7 272.2
77704 200.7 273.1

200.7
7841' 200.7 279.2

200.7
200.7
200.71
200.7
200.7
200.7'

STD MTD

3113B

_3113B

3113B

200.9

EPA
OSWR USATHAMA

99
99
99
99
99

1620 99
99
99
99
SS17
99
99
99
99

1620 99
99
99

_99
99
99
99

1620 99
99

1620 99
1620 99

99
99
99
99
99
99

1620 99
99
99

1620 9

Method:;

ILM04.0

_SS17

Other: LW14WWM1



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U - Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* - Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB - Method or Preparation Blank.
MS - Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LCS - Laboratory Control Sample.
NC - Not calculated.

ANALYTICAL METAL METHODS

1. Not included in the method element list.

2. Modified Hg: Hgi and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents),

3. Modified Hg: Hg I and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

5. Graphite Furnace AA.

RFW 21-21L-033/N-10/96
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 04/01/02

CLIENT: TNUHANPORD 299-024 H1697

WORK ORDER: 11343-606-001-9999-00

SAMPLE SITE ID

-001 B141J4

ANALYTE

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Mercury, Total

Lead, Total

Selenium, Total

LVL LOT #: 0203L280

RESULT

7.0 u

203

769

260

15600

1.0 u

6230

36.0 u

UNITS

UG/L

UG/L

UO/L

UG/L

UG/L

UG/L

UG/L
UG/L

REPORTING

LIMIT

7.0

30.0

2.0

3.0

8.0

1.0

22.0

36.0

-002 B14178 Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Mercury, Total

Lead, Total

Selenium, Total

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

10.0

1.0

1.0

8.2
30.0

28.1

3.0

14300

1.0

45.0

36.0

uG/L

U uG/L

UG/L

SUG/L

UG/L

SUG/L

UG/L
SUG/L

7.0

30.0

2.0

3.0

8.0

1.0

22.0

36.0

1.0

1.0

1.0

1.0

1.0

10.0

1.0

1.0



Lionvill* Laboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/01/02

CLIENT: TNUHANFORD B99-024 H1697

WORK ORDER: 11343-606-001-9999-00

ANALYTH

Silver, Total

Arsnic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lsad, Total

Selenium, Total

LVL LOT #: 0203L260

RESULT

0.70 u

3.0 u

0.66

0.20 u

0.85

2.2 u

3.6 u

UNITS

UG/L

UG/L

UG/L
UG/L

UG/L

UG/L

UG/L

REPORTING

LIMIT

0.70

3.0

0.20

0.30

0.80

2.2

3.6

BLANKi 02C0090-MBI Mercury, Total

SAMPLE

BLANKI

SITE ID

...- M..............

02LOISS-NB1

DILUTION

FAC'OR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.10 u UG/L



Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT 04/01/02

CLIENT: TNUHANFORD B99-024 H1697

WORK ORDER: 11343-606-001-9999-00

SAMPLE SITE ID

-002 B14178

AUALYTH

LVL LOT 0: 0203L280

SPIKED INITIAL SPIKED

SAMPLE RESULT AMOUNT %RECOV

Silver, Total 47400

Arsenic, Total 46500

Barium, Total 959000

Cadaium, Total 9820

chromium, Total 63800

Mercury, Total 211

Lead, Total 48600

Selenium, Total 8990

8.2

30.0 u

28.1

3.0 u

14300

1.0 u

45.0

36.0 u

50000

50000

000000

10000

50000

200

50000

10000

DILUTION

PAC1OR(SPK)

1.0

1.0

6.0

1.0

1.0

50.0

1.0

1.0

94.9

93.0

95.9

98.2

99.0

105.4

97.4

89.9

I 9



LIonvill. Laboratory, Inc.

INORGANICS PRECISION REPORT 04/01/02

CLIENT: TNUMANPORD B99-024 H1697

WORK ORDR: 11343-604-001-9999-00

LVL LOT #: 0203L280

SAMPLE SITE ID

-002REP B14179

ANALYTE

Silver, Total

Amenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Mercury, Total

Lead, Total

S.lenium, Total

INITIAL

RESULT

G.2

30.0 u

29.1

3.0 u

14300

1.0 u

45.0

36.0 u

REPLICATE RPD

7.0 u

30.0 u

27.6

3.0 u

14000

1.0 u

54.8
36.0 u

N(!' M

NC 14 L

1.9

NC

1.8

NC

19.6

NC

DILUTION

PACTOR(REP)

...... 0...

1.0

1.0

1.0

1.0

1.0

10.0

1.0

1.0



Lionville Laboratory, Inc.

INORGANICS LABORATORY CONTROL STANDARDS REPORT 04/01/02

CLIRNT: TNUNANPORD 899-024 H1697

WORK ORDER: 11343-606-001-9999-00

LVL LOT #: 0203L280

SAMPLE SITE ID

LCSI 02LOISS-LC1

ANALYTE

Silver, LCS

Arsenic, LCS

Barium, LCS

Cadmium, LCS

Chromium, LCS

Lead, LCs

Selenium, LCS

SPIKED SPIKED

SAPLE AMOUNT

479

9340

4730

240

490

2390

9100

500

10000

5000

250

500

2500

10000

UNITS 4RECOV

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L
UG/L

95. S

93.4

94.6

96.1

98.1

95.S

91.0

LCSi 02C0090-LC1 Mercury, LCS 5.5 5.0 UG/L 110-4

11
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Ar \~
LIONVILLE LABORATORY INCORPORATED

SAMPLE RECEIPT CHECKLIST
CLIENT:
Purchase Order/Project:

SOW# / Release #:

Laboratory SDG #: 003 LZ9O

NOTE: ALL ENTRIES MARKED "NO" MUST BE EXPLAEDIN THE COMMENT SECTION
1. Custody seals on cool1ers or shipping w Yes 0 No- ON/A DnCrnn

container inat signed and dated?

2. Outside of coolers oT shipping containers are
free from damage?

3. Airbill # recorded?

4. All expected paperwork received (coc and
other client specific: historical data,
alpha/beta or other screening data as
applicable)? (paperwork sealed in plastic
bag and taped to inside lid)

5. Sample containers are intact?

6. Custody seals on sample containers intact,
signed and dated?

7. All samples on coc received?

S. All sample label information matches coc?

9. Laboratory QC samples designated on coc?
(QC stickers placed on bottles?)

10. Shipment meets Lvii Sample Acceptalce
Policy? (identify all bottles not within
policy. See reverse side for policy)

11. Where applicable, bar code labels are
affixed to cod?

12. cc signed and dated?

13. coc faxed or ernailed to client?

14. Project Manager/Client contacted
concerning discrepancies? (name/date)

Else Comrnen #

1we Commas I

o We Cormea #

13 we comma* #

E see Commena f

o see Comment N

4y5

El Yes

A

Cooler # / temp and CoWmCIn)s

LabOratory Sample Custloa 5 :

Laboratory Project Manager

DATE: 3 -Z7-.. L

E N/A

o N/A

O N/A

O NIA

o N/A

o N/A

01 4/A

53/A

ON/A

O N/A

o N/A

0 Yes

0 Yes

D Yes

0 No

ElNo

ONa

0 No

O No

o No

0 No

O No

ONO

o No

O No

O No

U see Comment i

E la" Comment #

D see Comnnent U

o see Comment

D see Comment S

o see Comment

r se Conuesi

&

-rwoj ** -t %re#


